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(54) PRODUCTION OF PROPYLENE COPOLYMER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To produce a particulate propylene 
copolymer of a high molecular weight without occurrence of fouling 
(without adhering a polymer to a reactor), by copolymerizing 
propylene with an D-olefin in the presence of a catalyst comprising 
an auxiliary catalyst comprised of a specific ionic compound and a 
particulate carrier, a metallocene compound and an organoaluminum 
compound, and an organometallic compound. 

SOLUTION; A catalyst comprising an auxiliary catalyst component 
obtained by contacting 0.0001 to 1,000,000 pts.wt. of an ionic 
compound of formula I with 100 pts.wt. of a particulate carrier 
having a mean particle diameter of 0.1 to 2.000 um and a specific 
surface area of 0.1 to 2,000 g/m2 at -80 to 200° C, a metallocene 
compound of formula II, and an organoaluminum compound is 
contacted with at least one organometallic compound selected from 
among organolithium, organozinc and organomagnesium compounds, 
at -80 to 200° C in an organic solvent, to thereby prepare a final 
catalyst. Propylene and a 1-20C 0-olefin are copolymerized in the 
presence of this final catalyst at 0 to 1 50° C under a pressure of 
atmospheric pressure to 70 kg/cm2 in a liquid or gas phase. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] General formula (1) 
[Formula 1] 

[MKRO a(R2) b(R3) c(R4-L) d]— [K] + (1) 

(Ml is boron or aluminum among a formula. R1, R2, and R3) It may be mutually the same or you may differ. The 
hydrocarbon group of carbon numbers 1-20, a halogenated hydrocarbon radical. It is an alkoxy group, a phenoxy 
group, or a halogen atom, and R4 is the hydrocarbon group which may contain the hetero atom of carbon numbers 
1-20. L is a silyl radical, hydroxyl, a carboxyl group, or an amino group, a-c is the integer of 0, or 1-3, and d is the 
integer of 1-4, and it is a+b+c+d=4. and K is a univalent cation. The co-catalyst component (A), general formula (2) 
which the ionicity compound (a~1) and particle-like support (a-2) which are shown are contacted, and are obtained 



(R5, R6, R7, R8, R9, and R10 among a formula) It may be mutually the same, or you may differ, and they are a 
hydrogen atom, a halogen atom, an alkoxy group, a phenoxy group, or the hydrocarbon group of carbon numbers 1- 
20. M2. M3, and M4 It may be mutually the same, or you may differ, and it is a carbon atom, a silicon atom, a 
germanium atom, or a tin atom, and M5 is titanium, a zirconium, a hafnium, or vanadium, and r is the integer of p, q 
andO, or 1-2. It is 1 <=p+q+r<=4. And Q1 and Q2 It may be mutually the same or you may differ, and it is the indenyl 
group which has a substituent in the 2nd place, and either at least has a substituent in the 2nd place and the 4th 
place. X1 and X2 it may be mutually the same, or you may differ, and they are a halogen atom, a hydrogen atom, an 
alkoxy group, a phenoxy group, an amide group, or the hydrocarbon group of carbon numbers 1-30. The catalyst 
which consists of a metallocene compound (B) shown and an organoaluminium compound (C), And the manufacture 
approach of the propylene copolymer characterized by copolymerizing a propylene and the alpha olefin of carbon 
numbers 4-20 under existence of one or more organometallic compounds (D) chosen from an organic lithium, 
organic zinc, and an organic magnesium compound. 

[Claim 2] The manufacture approach of a propylene copolymer according to claim 1 that R1, R2, and R3 are 
pentafluorophenyl radicals. 

[Claim 3] The manufacture approach of a propylene copolymer according to claim 1 or 2 that R4 is a tetrafluoro 
phenylene group. 

[Claim 4] The manufacture approach of a propylene copolymer according to claim 1 to 3 that L is a trichlorosilyl 
radical, methyldichlorosilyl group, or a dimethyl chlorosilyl group. 

[Claim 5] The manufacture approach of a propylene copolymer according to claim 1 to 4 that a component (D) is 
alkyl lithium. 

[Claim 6] The manufacture approach of a propylene copolymer according to claim 1 to 5 that the range of the rate 
of a component (D) and a component (B) is (Component D) / (Component B) =5 / 1 - 100/1 in a mole ratio. 
[Claim 7] The manufacture approach of the propylene copolymer according to claim 1 to 6 which M2 is a carbon 
atom or a silicon atom, and p is 1 or 2. and q=r=0 in a component (B), and is the indenyl group to which both Q1 and 
Q2 have a substituent in the 2nd place and the 4th place. 



[Formula 2] 




Q 1 



Q 2 



(2) 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the manufacture approach of a propylene copolymer. It is related 
with the manufacture approach of the propylene copolymer given by the shape of a particle, without being 
accompanied by fouling in which a polymer adheres the propylene copolymer of the amount of macromolecules to a 
reactor in more detail. 
[0002] 

[Description of the Prior Art] It is well-known to obtain the copolymer of a propylene according to the catalyst 
which consists of co-catalysts, such as a metallocene compound, aluminoxane, or an organic boron compound, and 
use in fields [ copolymer / which is obtained from such a catalyst ], such as a sheet, a film, and a lamination, is 
expected. For example, it is indicated that the copolymer which consists of a propylene, an alpha olefin, and 
ethylene according to the catalyst which becomes JP,2-173015,A, a 2-173016 official report, a 2-173110 official 
report a 2-255812 official report, etc. from a specific metallocene compound and aluminoxane is obtained. 
[0003] However, since it has the problem of fouling in which a polymer adheres [ from which a polymer particle 
serves as fine particles with the low difficult handling of relative bulk density ] to the container wall of a reactor 
further occurring or the polymer generated in these becomes massive, it is difficult to apply these techniques to 
industrial production. Although the approach of supporting a metallocene compound and aluminoxane on a solid 
support is proposed as an attempt which solves the above-mentioned problem, the problem of generation of fouling 
or a massive polymer is not fully solved. These are indicated by JP,61-108610,A, a 61-296008 official report a 63- 
280703 official report, a 63-22804 official report a 63-51405 official report a 63-51407 official report, a 63-55403 
official report, a 63-61010 official report a 63-248803 official report JP.4-100808.A, 3-74412 news, the 3-709 
official report, said 4 -7306 official report, etc. Moreover, supporting an organic boron compound on support similarly 
is also proposed, for example, it is indicated by JP.5-239138.A, JP.5-247128.A, JP,7-10917,A, etc. 
[0004] The catalyst which becomes the Patent Publication Heisei No. 501573 [ seven to ] official report from the 
catalyst component equivalent to the component (A) of this invention and a metallocene compound is indicated. 
Here, although fouling is considerably improved when a propylene is homopolymerized, when a propylene is 
copolymerized, it will be hard to say that fouling is improved, and the description of the polymer obtained will also 
turn into massive [ with difficult handling ]. Moreover, when a propylene and ethylene are copolymerized using the 
metallocene compound of a publication in this official report there is a problem that molecular weight falls 
remarkably compared with the case where a propylene is homopolymerized, and industrial use is difficult for the 
copolymer obtained. 

[0005] A metallocene compound like the component (B) of this invention is indicated by JP,6-100579,A, JP.7- 
18831 8 A etc. Although giving the homopolymer of a propylene is indicated without accompanying by fouling the 
catalyst which becomes JP.6-100579.A from the co-catalyst supported on such a metallocene compound and 
particle-like support, the existence of fouling at the time of using this catalyst for manufacture of a copolymer is not 
indicated. In examination of this invention person, when a propylene was copolymerized according to this catalyst it 
became clear that the polymer obtained also became massive with excessive fouling. Moreover, when a propylene 
and ethylene are copolymerized with the metallocene compound of a publication in this official report the problem 
that molecular weight falls remarkably compared with the case where a propylene is homopolymerized is 
unescapable, and use with the industrial copolymer obtained too is restricted. Thus, it is the present condition which 
is hard to be referred to as that the manufacturing technology which gives the propylene copolymer of the amount 
of macromolecules by the shape of a particle, without being accompanied by fouling with a metallocene catalyst is 
still established fully. 
[0006] 

[Problem(s) to be Solved by the Invention] The purpose of this invention is to offer the manufacture approach of 
the propylene copolymer which can give the propylene copolymer of the amount of macromolecules by the shape of 
a particle, without being accompanied by fouling with a metallocene catalyst 
[0007] 

[Means for Solving the Problem] Using the catalyst which consists of organometallic compounds, such as a co- 
catalyst component which this invention person contacts a specific ionicity compound to particle-like support as a 
result of inquiring wholeheartedly in view of the above-mentioned situation, and is obtained, a specific metallocene 
compound, organic aluminum, and an organolithium compound, it was carrying out the polymerization of a propylene 
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and the alpha olefin of carbon numbers 4-20, and it came to complete header this invention for the propylene 
copolymer of the amount of macromolecules being obtained by the shape of a particle, without being accompanied 
by fouling. That is, this invention offers the manufacture approach of the propylene copolymer which consists of the 
following configurations. 
[0008] 1) General formula (1) 
[Formula 3] 

[MKRD a(R2) b(R3) c(R4-L) d]— [K] + (1) 

(Ml is boron or aluminum among a formula. R1, R2, and R3) It may be mutually the same or you may differ. The 
hydrocarbon group of carbon numbers 1-20, a halogenated hydrocarbon radical, It is an alkoxy group, a phenoxy 
group, or a halogen atom, and R4 is the hydrocarbon group which may contain the hetero atom of carbon numbers 
1 -20. Lisa silyl radical, hydroxyl, a carboxy I group, or an amino group, a-c is the integer of 0, or 1 -3, and d is the 
integer of 1-4, and it is a+b+c+d=4, and K is a univalent cation. The co-catalyst component (A), general formula (2) 
which the ionicity compound (a-1) and particle-like support (a-2) which are shown are contacted, and are obtained 
[Formula 4] 

CMW), (2) 
\mW°) r Q 2 X 2 

(R5, R6, R7, R8. R9, and R10 among a formula) It may be mutually the same, or you may differ, and they are a 
hydrogen atom, a halogen atom, an alkoxy group, a phenoxy group, or the hydrocarbon group of carbon numbers 1 - 
20. M2, M3, and M4 It may be mutually the same, or you may differ, and it is a carbon atom, a silicon atom, a 
germanium atom, or a tin atom, and M5 is titanium, a zirconium, a hafnium, or vanadium, and r is the integer of p, q 
andO, or 1-2. It is 1 <=p+q+r<=4. And Q1 and Q2 It may be mutually the same or you may differ, and it is the indenyl 
group which has a substituent in the 2nd place, and either at least has a substituent in the 2nd place and the 4th 
place. X1 and X2 it may be mutually the same, or you may differ, and they are a halogen atom, a hydrogen atom, an 
alkoxy group, a phenoxy group, an amide group, or the hydrocarbon group of carbon numbers 1 -30. The catalyst 
which consists of a metallocene compound (B) shown and an organoaluminium compound (C), And the manufacture 
approach of the propylene copolymer which copolymerizes a propylene and the alpha olefin of carbon numbers 4-20 
under existence of one or more organometallic compounds (D) chosen from an organic lithium, organic zinc, and an 
organic magnesium compound. 

[0009] 2) The manufacture approach given in said 1 R1, R2. and whose R3 are pentafluorophenyl radicals. 

3) An approach given in said 1 or 2 whose R4 is a tetrafluoro phenylene group. 

4) An approach given in said 1-3 whose L is a trichlorosilyl radical, methyldichlorosilyl group, or a dimethyl chlorosilyl 
group. 

5) An approach given in said 1-4 whose a component (D) is alkyl lithium. 

6) An approach given in said 1-5 the range of whose rate of a component (D) and a component (B) is (Component 
D) / (Component B) =5 / 1 - 100/1 in a mole ratio. 

7) An approach given in said 1 -6 which M2 is a carbon atom or a silicon atom, and p is 1 or 2. and q=r=0 in a 
component (B), and are the indenyl group to which both Q1 and 02 have a substituent in the 2nd place and the 4th 
place. 

[0010] Hereafter, this invention is explained to a detail. The ionicity compound (a-1) used for a catalyst component 
(A) by this invention is expressed with the following general formula (1). 
[Formula 5] 

[MKRD a(R2) b(R3) c(R4-L) d]— [K] + (1) 

Among a formula, M1 is boron or aluminum and is boron preferably. R1, R2, and R3 are the hydrocarbon group, the 
halogenated hydrocarbon radicals, the alkoxy groups, phenoxy groups, or halogen atoms of carbon numbers 1 -20, 
and these may be mutually the same or may differ. As a hydrocarbon group, aryl groups, such as alkyl groups, such 
as a methyl group, an ethyl group, n-propyl group, i-propyl group, n-butyl, i-butyl. and t-butyl, a phenyl group, a tolyl 
group, and a dimethylphenyl radical, an aryl halide radical, etc. are mentioned. As an alkoxy group, a methoxy group, 
an ethoxy radical, a propoxy group, a butoxy radical, etc. are mentioned. An alkyl group, an aryl group, and an aryl 
halide radical are [ among these ] desirable, and especially desirable things are an aryl group and an aryl halide 
radical. 

[001 1] As an example of an aryl halide radical, 2-fluoro phenyl group, Fluoro phenyl groups, such as 3-fluoro phenyl 
group and 4-fluoro phenyl group, Difluoro phenyl groups, such as a 2, 3-difluoro phenyl group, 2, 4-difluoro phenyl 
group, 3, and 5-drfluoro phenyl group, 2, 3, 4-trifluoro phenyl group, 2 and 4, S^trifluoro phenyl group, Trifluoro 
phenyl groups, such as 2, 4, and 6-trifluoro phenyl group, Tetrafluoro phenyl groups, such as 2, 3, 5, and 6- 
tetrafluoro phenyl group, A pentafluorophenyl radical, 3. 4-screw (trifluoromethyl) phenyl group. Screw 
(trifluoromethyl) phenyl groups, such as 3 and 5-screw (trifluoromethyl) phenyl group, 2, 3, 4-tris (trifluoromethyl) 
phenyl group, 2 and 3, 5-tris (trifluoromethyl) phenyl group, Tris (trifluoromethyl) phenyl groups, such as 2, 4, and 6- 
tris (trifluoromethyl) phenyl group, Tetrakis (trifluoromethyl) phenyl groups, such as 2, 3, 5, and B-tetrakis 
(trifluoromethyl) phenyl group, What transposed these fluorines atoms, such as a pentakis (trifluoromethyl) phenyl 
group, to other halogen atoms, such as a chlorine atom and a bromine atom, is mentioned. 
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[0012] Also in these aryl halide radical, fluoro phenyl groups, such as a trifluoro phenyl group, a tetrafluoro phenyl 
group, and a pentafluorophenyl radical, are desirable, a tetrafluoro phenyl group and a pentafluorophenyl radical are 
still more desirable, and especially a pentafluorophenyl radical is desirable. 

[0013] It is the hydrocarbon group in which R4 may contain the hetero atom of carbon numbers 1-20 in said ionicity 
compound (a-1). Specifically A methylene group, ethylene, a propylene radical, a butylene radical, an ethylidene 
radical, A propylidene radical, o-phenylene group, m-phenylene group, p-phenylene group, A 3-fluoro-o-phenylene 
group, a 4-fluoro-m-phenylene group, Fluoro phenylene groups, such as a 2-fluoro-p-phenylene group. 3. a 4- 
difluoro-o-phenylene group, Difluoro phenylene groups, such as a 4, 5-difluoro-m-phenylene group, 3, and 5- 
difluoro-p-phenylene group, Trifluoro phenylene groups, such as a 2. 3, 5-trifluoro-p-phenylene group, 2 and 3, and 
6-trifluoro-p-phenylene group. Tetrafluoro phenylene groups, such as a 2, 4, 5, 6-tetrafluoro-m-phenylene group. 2, 

3 and 5. and 6-tetrafluoro-p-phenylene group, are mentioned. One desirable [ among these ] 2. 4, a 5-trifluoro-m- 
phenylene group. 2. 4, a 6-trifluoro-m-phenylene group, 4 and 5, a 6-trifluoro-m-phenylene group, 2, 3, a 5- 
trifluoro-p-phenylene group, 2 and 3, a 6-trifluoro-p-phenylene group, 3, 4. 5, a 6-tetrafluoro-o-phenylene group, 2, 

4 and 5, a 6-tetrafluoro-m-phenylene group, It is a 2, 3, 5, and 6-tetrafluoro-p-phenylene group, and especially a 
desirable thing is a 2, 4, 5, 6-tetrafluoro-m-phenylene group, 2, 3 and 5, and 6-tetrafluoro-p-phenylene group. 
[0014] L in an ionicity compound (a-1) is a silyl radical, hydroxyl, a carboxyl group, or an amino group, and a silyl 
radical or its hydroxyl is desirable. 

[0015] As an example of a silyl radical, what is expressed with the following general formula (3) is mentioned. 
[Formula 6] 

-[Si(Z1Z2)-Z6-] nSiZ 3Z4Z5 (3) 

[0016] In a general formula (3), Z1, Z2, Z3. Z4. and Z5 are chosen from a halogen atom, an alkoxy group, a phenoxy 
group, an acyloxy radical, and the hydrocarbon group of carbon numbers 1-20, and at least one of Z3, Z4, and Z5 is 
a halogen atom, an alkoxy group, a phenoxy group, or an acyloxy radical. Z6 is an oxygen atom, an imino group, the 
alkylene group of carbon numbers 1-20, the arylene radical of carbon numbers 1-20, or the OKISA alkylene group of 
carbon numbers 1-20. n is the integer of 0, or 1-10. 

[001 7] As an example of the above-mentioned silyl radical, a trichlorosilyl radical, a TORIBUROMO silyl radical, 
Trihalogeno silyl radicals and methyldichlorosilyl group, such as a triiodo silyl radical, Alkyldihalogenosilyl groups, 
such as an ethyl dichloro silyl radical and an n-propyl-dichloro silyl radical, Dialkyl halogeno silyl radicals, such as a 
dimethyl chlorosilyl group, a methylethyl chlorosilyl radical, and a diethyl chlorosilyl radical. A phenyl dichloro silyl 
radical, a phenyl dibromo silyl radical, p-tolyl dichloro silyl radical, Aryldihalogenosilyl groups, such as a chlorophenyl 
dichloro silyl radical, Diaryl halogeno silyl radicals, such as a diphenyl chlorosilyl radical and a diphenyl BUROMO silyl 
radical, Thoria RUKOKISHI silyl radicals, such as a trimethoxysilyl radical, a triethoxy silyl radical, and a tree n- 
propoxy silyl radical, A methyl dimethoxy silyl radical, an ethyl dimethoxy silyl radical, a methyl diethoxy silyl radical, 
Alkyl dialkoxy silyl radicals, such as an ethyldiethoxy silyl radical, a dimethyl methoxy silyl radical, Dialkyl alkoxy silyl 
radicals, such as a diethyl methoxy silyl radical, a dimethylethoxy silyl radical, and a diethyl ethoxy silyl radical, A 
phenyl dimethoxy silyl radical, a tolyldimetoxysilyl group, a phenyl diethoxy silyl radical, Aryl dialkoxy silyl radicals, 
such as a tolyl diethoxy silyl radical, a diphenyl methoxy silyl radical. Alkoxy group content silyl radicals, such as 
diaryl alkoxy silyl radicals, such as a ditolylmethoxysilyl group, a diphenyl ethoxy silyl radical, and a ditolylethoxysilyl 
group, Alkyl diacyl oxysilyl radicals, such as thoria sill oxysilyl radicals, such as tri-acetoxysilyl group, and a methyl 
diacetoxy silyl radical, Dialkyl acyloxy silyl radicals, such as a dimethylacetoxylyl group, Aryl diacyl oxysilyl radicals, 
such as a phenyl diacetoxy silyl radical, Diaryl acyloxy silyl radicals, such as a diphenylacetoxylyl group, Alkyls, such 
as a dimethyl hydroxy silyl radical, a methyl dihydroxy silyl radical, a diphenyl hydroxy silyl radical, and a phenyl 
dihydroxy silyl radical, or an aryl hydroxy silyl radical, a trihydroxy silyl group, etc. are mentioned. 
[0018] A trichlorosilyl radical, methyldichlorosilyl group, a dimethyl chlorosilyl group, a trimethoxysilyl radical, a 
methyl dimethoxy silyl radical, a dimethyl methoxy silyl radical, a triethoxy silyl radical, a methyl diethoxy silyl radical, 
a dimethylethoxy silyl radical, tri-acetoxysilyl group, a methyl diacetoxy silyl radical, a dimethylacetoxylyl group, a 
trihydroxysilyl group, a methyl dihydroxy silyl radical, and a dimethyl hydroxy silyl radical are [ among these ] 
desirable, and especially desirable things are a trichlorosilyl radical, methyldichlorosilyl group, and a dimethyl 
chlorosilyl group. 

[0019] Moreover, in said ionicity compound (a-1), a-c is the integer of 0, or 1-3. and d is the integer of 1-4, and it is 
a+b+c+d=4. The compound of d= 1 is desirable also among these. 

[0020] In said ionicity compound (a-1), K is a univalent cation. Specifically Carbenium ion [, such as thoria reel 
carbenium ion and trimethyl carbenium ion ], such as a proton, triphenyl carbenium ion. and tree (p-tolyl) carbenium 
ion, Tropylium ion, ferro SENIUMU ion, trimethyl ammonium ion. Ammonium ion, such as tree n-butyl ammonium ion, 
N, and N-dimethyl anilinium ion. Alkali-metal ion, such as oxonium ions, such as a trimethyl oxonium ion and a 
triethyl oxonium ion. a lithium, sodium, and a potassium, etc. is mentioned. Trialkyl oxonium ions, such as dialkyl 
anilinium ion, such as thoria reel carbenium ion [, such as a proton, triphenyl carbenium ion and tree (p-tolyl) 
carbenium ion, ], N, and N-dimethyl anilinium ion, N, and N-diethyl anilinium ion, a trimethyl oxonium ion, and a 
triethyl oxonium ion, are [ among these ] desirable. 

[0021] In this invention, a metallic oxide, a metal halogenide, a metal hydroxide, a metal alkoxide, a carbonate, a 
sulfate, a nitrate, acetate, silicate, an organic high molecular compound, etc. are mentioned as particle-like support 
(a-2) used for a component (A). 

[0022] As a metallic oxide, a silica, an alumina, a titania, a magnesia, a zirconia, calcia, a zinc oxide, etc. can be 
illustrated, and a magnesium chloride, a calcium chloride, barium chloride, a sodium chloride, etc. can be illustrated 
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as a metal halogenide. As a metal hydroxide, an aluminum hydroxide, a magnesium hydroxide, etc. are mentioned and 
magnesium ethoxide, magnesium methoxide, etc. are mentioned as a metal alkoxide. As a carbonate, a calcium 
carbonate, a basic calcium carbonate, a magnesium carbonate, basic magnesium carbonate, a barium carbonate, etc. 
are mentioned. As a sulfate, a calcium sulfate, magnesium sulfate, a barium sulfate, etc. are mentioned. Calcium 
acetate, magnesium acetate, etc. are mentioned as acetate. As silicate, magnesium silicates and calcium silicates, 
such as a mica and talc, a specific silicate, etc. are mentioned. Silicate, such as magnesium silicates and calcium 
silicates, such as a silica, an alumina, a mica, and talc, and a specific silicate, is [ among these ] desirable. 
[0023] As an organic high molecular compound, thermosetting resin, such as thermoplastics, such as polyolefines, 
such as parts of polyethylene, polypropylene, ethylene propylene rubber, an ethylene-vinyl ester copolymer, and an 
ethylene-vinyl ester copolymer or a full saponification object a denaturation object of those, a polyamide, a 
polycarbonate, and polyester, phenol resin, an epoxy resin, a urea-resin, and melamine resin, is mentioned. One 
desirable also among these organic high molecular compounds has polar groups, such as a hydroxyl group, a carboxyl 
group, an amino group, and an amide group, and a part or a full saponification object of denaturation poiyolefine and 
an ethylene-vinyl ester copolymer etc. which specifically carried out graft denaturation with a hydroxyl-group 
content unsaturated compound, unsaturated carboxylic acid. etc. is mentioned. 

[0024] Although there is especially no limit, the range of the mean particle diameter of these particle-like support 
(a-2) is usually 0.1-2,000 micrometers, and the range of it is 5-100 micrometers still more preferably 1-1,000 
micrometers preferably. Moreover, specific surface area is range which is usually 0.1-2,000m2/g, although there is 
especially no limit, it is the range of 10-1,500m2/g preferably, and is the range of 100-1,000m2/g still more 
preferably. 

[0025] Manufacture of the component (A) of this invention can be performed by contacting said ionicity compound 
(a-1) and particle-like support (a-2) by the approach of arbitration. Although you may make it contact directly under 
the nonexistence of an organic solvent, generally contact is performed in an organic solvent. As an usable organic 
solvent, aliphatic hydrocarbon, such as a pentane, a hexane. a heptane, and Deccan, Aromatic hydrocarbon, such as 
benzene, toluene, a xylene, a cumene, and a cymene. A methylene chloride, chloroform, a chlorobenzene. a 
dichlorobenzene. Halogenated hydrocarbon, such as trichlorobenzene, diethylether, a tetrahydrofuran. Ether, such as 
dioxane, ethylene glycol wood ether, and diethylene-gtycol wood ether, N.N-dimethylformamide, N,N- 
dimethylacetamide, N-methyl pyrrolidone, Alcohols, such mixture, etc., such as amides, such as 
hexamethylphosphoramide, a methanol, ethanol, propanol, n-butanol, 2-ethylhexyl alcohol, and decanol, are 
mentioned. 

[0026] In consideration of the conditions of the organic solvent to be used or others, at the temperature of 
arbitration, although the contact to said ionicity compound (a-1) and particle-like support (a-2) is possible, it is 
usually performed in -80 degrees C - 300 degrees C, The range of desirable contact temperature is -50 degrees C 
- 200 degrees C, and the still more desirable range is 0 degree C - 1 50 degrees C. Moreover, although there is 
especially no limit in the amount used to the particle-like support (a-2) of said ionicity compound (a-1), an ionicity 
compound (a-1) is usually the range of the 0.0001 - 1.000,000 weight section to the particle-like support (a-2) 100 
weight section. Although the polymerization activity of an olefin polymerization catalyst will tend to improve if the 
amount of (a-1 used) is made [ many ], the amount of if [ used ] the balance of polymerization activity and a 
manufacturing cost is taken into consideration (a-1) is the range of the 0.1 - 10,000 weight section preferably to the 
100 (a-2) weight sections, and is the range of the 1 - 1,000 weight section still more preferably. An ionicity 
compound (a-1) will be supported by such approach by physical adsorption or the chemical bond at particle-like 
support, and the component (A) of this invention will be given. 

[0027] The catalyst component (B) used by this invention is a metallocene compound which has specific structure. 
It is indispensable to copolymerize a propylene and an alpha olefin using this metallocene compound in order to 
obtain the copolymer of the amount of macromolecules. Generally, as a metallocene compound for propylene 
polymerizations, that over which two indenyl groups constructed the bridge with one atoms, such as a silicon atom 
and a carbon atom, is made useful in order to give the polypropylene of high stereoregularity and the amount of 
macromolecules. However, when a propylene and ethylene were copolymerized according to the catalyst which 
consists of the above-mentioned common metallocene compound for propylene polymerizations as a result of 
examination of this invention persons, and molecular weight fell remarkably compared with the case where a 
propylene is homopolymerized and it combined with the co-catalyst component of a publication further at the 
Patent Publication Heisei No. 501573 [ seven to ] official report it became clear for control of fouling to be difficult. 
Also in the above-mentioned common metallocene compound for propylene polymerizations, the metallocene 
compound (B) which has a substituent is used for the 2nd place of two indenyl groups, and it becomes possible to 
obtain the propylene copolymer of the amount of macromolecules, without being accompanied by a fall and fouling of 
molecular weight only within the case where a propylene and alpha-olefin of carbon numbers 4-20 are 
copolymerized. 

[0028] Hereafter, a component (B) is explained concretely. A component (B) is a metallocene compound expressed 
with the following general formula (2). 
[Formula 7] 
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/ (M 2 R 6 R 8 )p y0 

(MWR^ M* (2) 

\mW°), Q 2 X 2 

[0029] Among a formula, R5, R6, R7 ? R8. R9 t and RIO are a hydrogen atom, a halogen atom, an alkoxy group, a 
phenoxy group, or the hydrocarbon group of carbon numbers 1 -20, may be mutually the same or may differ. As a 
hydrocarbon group of carbon numbers 1-20, alkenyl radicals, such as arylated alkyl radicals, such as aryl groups, 
such as alkyl groups and phenyl groups, such as a methyl group, an ethyl group, n-propyl group, i-propyl group, n- 
butyl, or t-butyl, and a tolyl group, and benzyl, a vinyl group, and a propenyl radical, etc. are mentioned. 
[0030] M2, M3, and M4 are a carbon atom, a silicon atom, a germanium atom, or a tin atom, may be mutually the 
same or may differ. A carbon atom and a silicon atom are [ among these ] desirable. M5 is titanium, a zirconium, a 
hafnium, or vanadium, titanium, a zirconium, or a hafnium is desirable, a zirconium or a hafnium is still more desirable, 
and especially a desirable thing is a zirconium. 

[0031] r is the integer of p, q andO, or 1-2, and is 1 <=p+q+r<=4, and is 1 <=p+q+r<=2 preferably. 
[0032] Q1 and Q2 are indenyl groups which have a substituent in the 2nd place, and either has a substituent in the 
2nd place and the 4th place, it may be mutually the same or may differ. [ at least ] The indenyl group to which both 
Q1 and 02 have a substituent in the 2nd place and the 4th place is desirable. In addition, in the location of an 
except, Q1 and Q2 may have the 4th place of the substituent of arbitration at least for 2 additionally. Moreover, it 
may combine with other substituents mutually and each substituent may form cyclic structure. 
[0033] As a substituent of the 2nd place, a methyl group, an ethyl group, n-propyl group, i-propyl group, An alkyl 
group or alkyl halide radicals, such as n-butyl, i-butyl, s-butyl, and t-butyl, An aryl group or aryl halide radicals, such 
as alkenyl radicals, such as a vinyl group and a propenyl radical, a phenyl group, and a tolyl group, They are silyl 
radicals, such as silyloxy radicals, such as alkoxy groups, such as arylated alkyl radicals, such as benzyl, or a 
halogenation arylated alkyl radical, and a methoxy group, an ethoxy radical, and a trimethylsilyloxy radical, and a 
trimethylsilyl radical, an amino group, a phosphino group, etc. Alkyl groups, such as a methyl group, an ethyl group, 
n-propyl group, i-propyl group, n-butyl. i-butyl, s-butyl, and t-butyl, are [ among these ] desirable, and a methyl 
group and an ethyl group are still more desirable. 

[0034] As a substituent of the 4th place, the same thing as said substituents of the 2nd place, such as alkyl groups, 
such as a methyl group, an ethyl group, n-propyl group, i-propyl group, n-butyl. i-butyl, s-butyl, and t-butyl, is 
illustrated, among these an alkyl group and an aryl group are desirable, and especially a desirable thing is an aryl 
group. 

[0035] XI and X2 are chosen from a halogen atom, a hydrogen atom, an alkoxy group, a phenoxy group, an amide 
group, or the hydrocarbon group of carbon numbers 1-30, may be mutually the same or may differ. As a hydrocarbon 
group of carbon numbers 1-30, alkenyl radicals, such as arylated alkyl radicals, such as aryl groups, such as alkyl 
groups and phenyl groups, such as a methyl group, an ethyl group, n-propyl group, i-propyl group, n-butyl, and t- 
butyl, and a tolyl group, and benzyl, a vinyl group, and a propenyl radical, etc. are mentioned. 

[0036] By this invention, as an example of a metallocene compound usable as a component (B) Screw [2. 4, and 7- 
TORIMECHIRU-(eta5-1-indenyl)] dimethylsilane zirconium dichloride, Screw [2 and 4-dimethyKeta 5-1 -indenyl)] 
dimethylsilane zirconium dichloride, The 2-methyl -4, screw [5-benzo(eta 5-1 -indenyl)] dimethylsilane zirconium 
dichloride, Screw [2-methyl-4-phenyl-(eta5-1 -indenyl)] dimethylsilane zirconium dichloride, Screw [2-methyl-4-(1- 
naphthyl)-(eta5-1 -indenyl)] dimethylsilane zirconium dichloride, Screw [2-methyl-4-(9-anthracenyl)-(eta5-1- 
indenyl)] dimethylsilane zirconium dichloride, Screw [2-methyl-4-(9-phenan tolylMeta5-1 -indenyl)] dimethylsilane 
zirconium dichloride, 1. 2-screw [2 and 4-dimethyl-(eta5-1 -indenyl)] ethane zirconium dichloride, 1. and 2-screw [2, 
4, and 7-TORIMECHIRU-(eta5-1 -indenyl)] ethane zirconium dichloride is mentioned. Furthermore, what permuted 
the zirconium of the above-mentioned compound by other metals, such as titanium and a hafnium, the thing which 
permuted the chlorine atom by hydrocarbon groups, such as other halogen atoms, a hydrogen atom, an amide group, 
an alkoxy group, a methyl group, and benzyl, can be used. In addition, when metallocene compounds other than the 
above, for example, the metallocene compound which is the indenyl group to which both Q1 and Q2 have a 
substituent in the 2nd place and the 4th place, are used, fouling will be excessive and will be massive [ the polymer 
obtained ]. 

[0037] As an organoaluminium compound of the catalyst component (C) used by this invention Trimethylaluminum, 
triethylaluminum, tree n-propyl aluminum, Tree n-butyl aluminum, tree i-butyl aluminum, tree n-hexyl aluminum, 
Trialkylaluminiums, such as tree n-octyl aluminum. Dialkyl aluminum halide and alkylaluminum dihalide, such as 
diethyl aluminum dichloride and ethyl aluminum dichloride, Dialkyl aluminum alkoxides, such as dialkylalumtnium 
hydrides, such as a diisobutyl aluminum hydride, diethyl aluminum ethoxide, and a diethyl aluminum phenoxide, or a 
phenoxide is mentioned. 

[0038] Trialkylaluminiums. such as trimethylaluminum, triethylaluminum, tree n-butyl aluminum, tree i-butyl 
aluminum, tree n-hexyl aluminum, and tree n-octyl aluminum, are [ among these ] desirable, and the 
trialkylaluminium which has branching alkyl groups, such as tree i-butyl aluminum, is still more desirable. 
[0039] The catalyst components (D) used by this invention are one or more organometallic compounds chosen from 
an organic lithium, organic zinc, and an organic magnesium compound. If a propylene copolymer is manufactured 
without using a component (D), fouling will occur and will become massive [ the polymer obtained ]. 
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[0040] An operation of the component (D) used by this invention is presumed to be the following. That is, a 
component (B) is supported by the particle-like support in a component (A) by contacting the specific metallocene 
compound of a component (A) and a component (B) in this invention. At this time, what did not restrict as being 
completely supported by particle-like support, and was once supported is desorbed from a component (B) within a 
polymerization system. The polymerization in a reactor wall or a polymer particle front face advances by the 
component (B) in such a condition of having separated, and it is thought that fouling occurs. Since inactivation of 
the component (B) in the condition of having separated by the component (D) of this invention at this time is carried 
out and the polymerization in a reactor wall or a polymer particle front face is controlled, it is thought that 
generating of fouling is controlled. In addition, it will be predicted that a polymerization is controlled if a compound 
like a component (D) which carries out inactivation of the component (B) is added. However, since the component 
(B) in which inactivation was carried out by the component (D) is presumed to be what recovers polymerization 
activity by contacting a component (A) again, in this invention, control of the polymerization by addition of a 
component (D) will seldom be seen, but a propylene copolymer will be given in high activity, without being 
accompanied by fouling. 

[0041] As an organic lithium usable as a component (D), alkyl lithium, such as aryl lithiums, such as a phenyl lithium, 
and methyl lithium, n-butyl lithium, i-butyl lithium, s-butyl lithium, etc. is mentioned. Dimethyl zinc, diethylzinc, etc. 
are mentioned as organic zinc. As organic magnesium JI (n-butyl) magnesium, Dialkylmagnesiums. such as n-butyl 
ethyl magnesium, a methyl magnesium star's picture, An ethyl magnesium star's picture, n-propyl magnesium stars 
picture, i-propyl magnesium star's picture, n-butyl magnesium chloride, Alkyl magnesium halide, such as what 
changed i-butyl magnesium chloride, s-butyl magnesium chloride, t-butyl magnesium chloride, phenyl magnesium 
stars pictures, these chlorine atoms, and a bromine atom into other halogens, etc. is mentioned. An organic lithium 
and organic magnesium are [ among these ] desirable, alkyl lithium and dialkylmagnesium are still more desirable, and 
alkyl lithium is the most desirable. 

[0042] The catalyst used in the manufacture approach of the propylene copolymer of this invention can be prepared 
by contacting a component (A), a component (B), an above-mentioned component (C), and an above-mentioned 
component (D). There is especially no limit in the approach of preparation, and each component may be separately 
introduced into the reactor which performs a polymerization, it may be made to contact within a reactor, and you 
may prepare, and may prepare outside a reactor beforehand. When introducing each above-mentioned component 
into the reactor which performs a polymerization separately and making the catalyst of this invention prepare within 
a reactor, each component may be introduced as it is, but where the oil of hydrocarbon solvents, such as a hexane, 
a heptane, and toluene, paraffin series, a naphthene, or an aromatic series system, grease, etc. are distributed, you 
may introduce. 

[0043] When contacting each component of a component (A) - a component (D) outside a reactor and preparing a 
catalyst, generally contact is performed in an organic solvent. As an usable organic solvent, ether, such mixture, 
etc., such as halogenated hydrocarbon, such as aromatic hydrocarbon, such as aliphatic hydrocarbon, such as a 
pentane, a hexane, a heptane, and Deccan, benzene, toluene, a xylene, a cumene, and a cymene, a methylene 
chloride, chloroform, and a chlorobenzene, diethylether, a tetrahydrofuran, dioxane, and ethylene glycol wood ether, 
are mentioned. Moreover, although the temperature at the time of contact is determined as arbitration in 
consideration of the conditions of the organic solvent to be used or others, it is usually performed in -80 degrees C 
- 200 degrees C. The range of desirable contact temperature is -50 degrees C - 1 20 degrees C, and the still more 
desirable range is 0 degree C - 1 00 degrees C, 

[0044] After contacting both components in the above-mentioned organic solvent and preparing a catalyst, you may 
introduce into the reactor which performs a polymerization as it is, and after solid liquid separation, reduced 
pressure distilling off, etc. remove the liquid phase, you may introduce. It is also possible to supply, after washing 
with a hexane, toluene, etc. furthermore. After contacting beforehand a component (A), a component (B), and a 
component (C) also among these catalyst methods of preparation outside the reactor which performs a 
polymerization, the method of making a component (D) contact is desirable within a polymerization reactor. 
[0045] Especially a limit does not have the amount of the component (B) used to a component (A), and it is usually 
0.01-20 mols to the ionicity compound contained in a component (A), and/or one mol of its residue. It is 0.05-10 
mols to the ionicity compound preferably contained in a component (A), and/or one mol of its residue, and 0.02-5 
mols are the range of 0.1 mols - two mols especially preferably still more preferably. 

[0046] Especially a limit does not have the amount of the component (C) used to a component (B), and it is usually 
0.01-100.000 mols to one mol of transition metals, such as a zirconium contained in a component (B). It is 0.1- 
10,000 mols to one mol of transition metals preferably, and 10-3,000 mols are the range of 20 mols - 1,000 mols 
especially preferably still more preferably. 

[0047] Especially a limit does not have the amount of the component (D) used to a component (B), and it is usually 
0.01-10,000 mols to one mol of transition metals, such as a zirconium contained in a component (B). Fouling is 
controlled as the amount of the component (D) used increases, but even if it adds in a large quantity not much, the 
further effectiveness is not seen but polymerization activity may fall. In order to acquire good polymerization 
activity, controlling fouling, it is 0.1-1,000 mols to one mol of transition metals preferably, and 1-300 mols are the 
range of five mols - 1 00 mols especially preferably still more preferably. 

[0048] The manufacture approach of the propylene copolymer of this invention can be enforced with the 
polymerization method of arbitration. Although the bulk polymerization specifically performed in a liquid propylene, 
the solution polymerization performed in the liquid phase to the bottom of existence of an inactive solvent, a slurry 
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polymerization, and the vapor phase polymerization performed in a gaseous-phase monomer occur, a bulk 
polymerization and a vapor phase polymerization are [ among these ] desirable. 

[0049] In the manufacture approach of the propylene copolymer of this invention, a polymerization is possible at the 
temperature of arbitration. Usually, it is the range of 0-150 degrees C, is the range of 30-95 degrees C preferably, 
and is the range of 45-80 degrees C especially preferably. In the polymerization in the liquid phase, in ordinary 
pressure -70 kg/cm2 and a gaseous phase, the pressure at the time of a polymerization has the common range of 
ordinary pressure -50 kg/cm2, and can choose the suitable range in consideration of the property of the propylene 
copolymer which it is going to obtain, productivity, etc. Moreover, it is possible to adjust molecular weight with the 
means of arbitration, such as installation of hydrogen and selection of temperature and a pressure, at the time of a 
polymerization. 

[0050] The propylene copolymer obtained by the manufacture approach of this invention is a copolymer of a 
propylene and the alpha olefin of carbon numbers 4-20. As an alpha olefin of carbon numbers 4-20, 1-butene, 1- 
hexene, 1-octene, 1-decene, 1-undecene, etc. are usable. Moreover, in the range which does not deviate from the 
main point of this invention of obtaining the particle-like copolymer of the amount of giant molecules, without being 
accompanied by fouling, little combination of conjugation or nonconjugated diene of vinyl aromatic compound [, such 
as styrene and vinyltoluene, ], butadiene, isoprene, chloroprene, 1, and 4-hexadiene etc. can be carried out, and it 
can also be copolymerized. In addition, although it may have the structure where copolymerization of the ethylene 
was seemingly carried out by different-species association of 1 of a propylene, 3Hnsertion, etc., in the copolymer 
obtained by this invention, if the copolymer obtained by this invention is not what copolymerized ethylene at the 
time of the manufacture, it contains what has such structure. 
[005 1] 

[Effect of the Invention] According to the approach of this invention using the catalyst which consists of the co- 
catalyst component which a specific ionicity compound is contacted to particle-like support, and is obtained, the 
metallocene compound which has specific structure, organic aluminum, and a specific organometallic compound, the 
propylene-alpha olefin copolymer of the amount of macromolecules can be obtained by the shape of a particle, and 
fouling does not occur at the time of a polymerization. 
[0052] 

[Example] Hereafter, although an example, the example of reference, and the example of a comparison explain this 
invention in more detail, unless it deviates from the meaning of this invention, it is not limited to these. The 
measuring method of each component used in these examples and physical properties is as follows. 
[0053] (Component A) 1 ionicity compound (a-1): Manufacture 1-BUROMO of N and N-dimethyl anilinium tris 
(pentafluorophenyl) [p-(chloro dimethylsilyl) tetrafluoro phenyl] bprate - 2, 3, 5, and 6-tetrafluoro benzene 3.85g 
(1.68mmol) was dissolved in diethylether 50ml. Furthermore, at -78 degrees C, 10.5ml (1.6 mol/l) of hexane solutions 
of n-butyl lithium was dropped, and it agitated for 30 minutes. The obtained solution was added in 200ml (50 mmol/l) 
of hexane solutions of tris (pentafluorophenyl) borane, and the product was obtained as a solid-state by agitating for 
20 minutes at 25 degrees C. The obtained solid-state was washed by the hexane after removing a solution layer, 
and the vacuum drying was performed. 

[0054] After dissolving 1.66g of solid-states obtained above in tetrahydrofuran 10ml and cooling to -78 degrees C, 
1.5ml (1.6 mol/l) of hexane solutions of n-butyl lithium was dropped, and it agitated for 45 minutes. It added in the 
solution which dissolved dimethyldichlorosilane 3.2ml in tetrahydrofuran 10ml. and this solution was agitated for 15 
minutes at 25 degrees C. The tetrahydrofuran was distilled off after adding heptane 100ml to this solution. The 
vacuum drying of the residue which removed the heptane layer was carried out after washing by the hexane. After 
adding dichloromethane 50ml furthermore and removing insoluble matter, the 1.65g product was obtained by distilling 
off dichloromethane. 

[0055] After dissolving 1.65g of this product in dichloromethane 30ml, dimethyl anilinium chloride 0.3 1g was added 
and it agitated for 5 minutes at 25 degrees C. N and N-dimethyl anilinium tris (pentafluorophenyl) [p-(chloro 
dimethylsilyl) tetrafluoro phenyl] borate 1.7g was obtained for dichloromethane by distilling off and carrying out a 
vacuum drying after removing insoluble matter. 

[0056] 2) The solution made to dissolve N and N-dimethyl anilinium tris (pentafluorophenyl) [p-(chloro dimethylsilyl) 
tetrafluoro phenyl] borate 0.3g obtained above in dichloromethane 6ml was added to the slurry which added silica 
(Devi Fuji Son 952 mean particle diameter. 130-micrometer and specific-surface-area:270m2/s) 0.5g to contact 
dichloromethane 30ml with particle-like support (a-2). After making it flow back under churning for 2 hours, the 
supernatant was removed, it washed by dichloromethane and the component (A) was obtained. 
[0057] (Component B) (B-1): Screw [2-methyl-4-phenyl-(eta5-1-indenyD] dimethylsilane zirconium dichloride. the 
2-methyl -4, :(B-2) screw [5-benzo(eta5-1-indenyO] dimethylsilane zirconium dichloride,: (B-3) Screw [2-methyl-4- 
(1-naphthyl)-(eta5-1-indenyl)] dimethylsilane zirconium dichloride. 

[0058] MFRJIS It measured according to K7210 (the conditions 14 of the 1st table: 2.16kg of loads. 230 degrees C). 
Using the differential scanning calorimeter DSC7 made from melting point PERKIN-ELMER, it measured by part for 
programming-rate/of 20 degrees C, and fusion peak temperature at that time was made into the melting point 
[0059] Example 1: In 4ml of 0.5 mmol/l-toluene solutions of preparation (B-1) of the catalyst for copolymerization 1 
propylene polymerizations of a propylene and 1-hexene. and the solution which mixed 1ml of 0.5 mols [/I. ] 
triisobutylaluminum (it abbreviates to TIBA hereafter.) toluene solutions as a component (C), the 50mg (A) of the 
above-mentioned components was added, it agitated for 5 minutes in it. and the slurry of the catalyst for propylene 
polymerizations was obtained in it. 
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2) 0.5ml [ of n-butyl lithium hexane solutions of 0.2 mol/l ] and propylene 8mol and 1-hexene 15ml were added to 
the autoclave of 1.51. of copolymerization of a propylene as a component (D), and the temperature up was carried 
out to 60 degrees C. Then, the above-mentioned catalyst for olefin polymerization was pressed fit into the 
autoclave, the polymerization was performed for 60 minutes, and a propylene / 179g of 1-hexene copolymers were 
obtained. The obtained propylene copolymer is a particle-like and fouling was not seen in the autoclave. The melting 
point of the obtained propylene copolymer was 135.6 degrees C, and MFRs were 0.7g / 10 minutes. 
[0060] Example 2: Except having used 1-butene instead of the copolymerization 1-hexene of a propylene and 1- 
butene, it carried out like the example 1 and a propylene / 69.4g of 1-butene copolymers were obtained. The 
obtained propylene copolymer is a particle-like and fouling was not seen in the autoclave. The melting point of the 
obtained propylene copolymer was 131.4 degrees C, and MFRs were 1.2g / 10 minutes. 

[0061] Example 3: Except having used (B-2) instead of copolymerization (B-1) of a propylene and 1-hexene, having 
set the amount of 1-hexene used to 30ml, and having made polymerization temperature into 50 degrees C, it carried 
out like the example 1 and a propylene / 52. Og of 1-hexene copolymers were obtained. The obtained propylene 
copolymer is a particle-like and fouling was not seen in the autoclave. The melting point of the obtained propylene 
copolymer was 128.3 degrees C, and MFRs were 10.3g / 10 minutes. 

[0062] Example 4:_(B-3) was used instead of copolymerization (B-1) of a propylene and 1-hexene, except having 
made polymerization temperature into 70 degrees C, it carried out like the example 1 and a propylene / 48. 5g of 1- 
hexene copolymers were obtained. The obtained propylene copolymer is a particle-like and fouling was not seen in 
the autoclave. The melting point of the obtained propylene copolymer was 139.6 degrees C, and MFRs were 0.6g / 
10 minutes. 

[0063] The example 1 of reference: In 4ml of 0.5 mmol/l-toluene solutions of preparation (B-1) of the catalyst for 
homopolymerization 1 propylene polymerizations of a propylene, and the solution which mixed 1ml of TIBA toluene 
solutions of 0.5 mol/l as a component (C), the 50mg (A) of the above-mentioned components was added, it agitated 
for 5 minutes in it, and the slurry of the catalyst for olefin polymerization was obtained in it. 

2) 0.5ml [ of n-butyl lithium hexane solutions of 0.2 mol/l ] and propylene 8mol was added to the autoclave of 1.51. 
of homopolymerization of a propylene as a component (D), and the temperature up was carried out to 60 degrees C. 
Then, the above-mentioned catalyst for olefin polymerization was pressed fit into the autoclave, the polymerization 
was performed for 60 minutes, and 1 68g of propylene homopolymers was obtained. The obtained propylene 
homopolymer is a particle-like and fouling was not seen in the autoclave. The melting point of the obtained 
propylene homopolymer was 151.1 degrees C, and MFRs were 0.5g / 10 minutes. 

[0064] The example 2 of reference: (B-2) was used instead of homopolymerization (B-1) of a propylene, and 
polymerization temperature was made into 50 degrees C, and also it carried out like the example 1 of reference. The 
obtained propylene homopolymer is a particle-like and fouling was not seen in the autoclave. The melting point of 
the obtained propylene homopolymer was 145.2 degrees C, and MFRs were 8.7g / 10 minutes. 
[0065] The example 1 of a comparison: The 35mg (A) of the above-mentioned components was added in 4ml of 0.5 
mmol/l-toluene solutions of preparation (B-1) of the catalyst for copolymerization 1 propylene polymerizations of a 
propylene and ethylene, and the solution which mixed 1 ml of 0.5 mol/l-toluene solutions of TIBA as a component 
(C), it agitated for 3 minutes, and the slurry of the catalyst for olefin polymerization was obtained. 
2) 0.5ml [ of 0.2 mols/l. n-butyl lithium hexane solutions ] and propylene 8mol was added to the autoclave of 1 .51. of 
polymerizations of a propylene as a component (D), the temperature up was carried out to 40 degrees C, and 
ethylene was introduced until the partial pressure became 1 .5kg/cm2. Then, the above-mentioned catalyst for olefin 
polymerization was pressed fit into the autoclave, the polymerization was performed for 30 minutes, introducing 
ethylene intermittently so that the partial pressure may become 1.5kg/cm2, and a propylene / 1 12.3g of ethylene 
copolymers were obtained. The obtained propylene copolymer is a particle-like and fouling was not seen in the 
autoclave. The melting point of the obtained propylene copolymer was 131.6 degrees C, and MFRs were 18.7g / 10 
minutes. 

[0066] The example 2 of a comparison: The 35mg (A) of the above-mentioned components was added in 4ml of 0.5 
mmol/l-toluene solutions of preparation (B-2) of the catalyst for copolymerization 1 propylene polymerizations of a 
propylene and ethylene, and the solution which mixed 1 ml of 0.5 mol/l-toluene solutions of TIBA as a component 
(C), it agitated for 3 minutes, and the slurry of the catalyst for olefin polymerization was obtained. 
2) 0.5ml [ of 0.2 mols/l. n-butyl lithium hexane solutions ] and propylene 8mol was added to the autoclave of 1 .51. of 
polymerizations of a propylene as a component (D), the temperature up was carried out to 50 degrees C, and 
ethylene was introduced until the partial pressure became 1 .0kg/cm2. Then, the above-mentioned catalyst for olefin 
polymerization was pressed fit into the autoclave, the polymerization was performed for 30 minutes, introducing 
ethylene intermittently so that the partial pressure may become 1.0kg/cm2, and a propylene / 226.2g of ethylene 
copolymers were obtained. The obtained propylene copolymer is a particle-like and fouling was not seen in the 
autoclave. The melting point of the obtained propylene copolymer was 122.9 degrees C, and MFRs were 56.1 g / 10 
minutes. 

[0067] The example 3 of a comparison: It carried out similarly except having not used a component (D) in the 
copolymerization example 1 of a propylene and 1-hexene. The obtained propylene copolymer is massive and intense 
adhesion of a polymer was seen in the autoclave. The melting point of the obtained propylene copolymer was 1 34.3 
degrees C, and MFRs were 0.8g / 10 minutes. 

[0068] The example 4 of a comparison: 70ml of toluene solutions of the methyl aluminoxane (they are 0.35 mol/l by 
aluminum atom conversion) manufactured according to the well-known approach was added to the slurry which 
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added silica (Devi Fuji Son 952) 3.0g to preparation toluene 50m! of the copolymerization 1 co-catalyst component 
of a propylene and 1-hexene. After agitating at a room temperature for 1 hour, toluene was distilled off by reduced 
pressure. Then, it washed 5 times by the 30ml hexane, and the co-catalyst component was obtained. 

2) In the solution which mixed 4ml of 0.5 mmol/l-toluene solutions of preparation (B-1) of the catalyst for propylene 
polymerizations, and 1ml of TIBA toluene solutions of 0.5 mol/l, the co-catalyst component prepared by the above 1 
instead of the component (A) was agitated for 30 minutes after 30mg addition, and the slurry of the catalyst for 
olefin polymerization was obtained in it 

3) 1.0ml [ of TIBA toluene solutions of 0.5 mol/l ] and propylene 8mol and 1-hexene 15ml were added to the 
autoclave of 1.51. of polymerizations of a propylene, and the temperature up was carried out to 60 degrees C. Then, 
the above-mentioned catalyst for olefin polymerization was pressed fit into the autoclave, the polymerization was 
performed for 60 minutes, and a propylene / 57.1 g of 1-hexene copolymers were obtained. The obtained propylene 
copolymer is massive and intense fouling was seen in the autoclave. The melting point of the obtained propylene 
copolymer was 135.1 degrees C, and MFRs were 2.2g / 10 minutes. 

[0069] The example 5 of a comparison: The solution made to dissolve N and N-dimethyl anilinium tetrakis 
(pentafluorophenyl) borate 0.3g in dichloromethane 6ml was added to the slurry which added silica (Devi Fuji Son 
952) 0.5g to preparation dichloromethane 30ml of the copolymerization 1 co-catalyst component of a propylene and 
1-hexene. After making it flow back under churning for 2 hours, the supernatant was removed, it washed twice with 
10ml toluene, and the co-catalyst component was obtained. 

2) Except having used the above-mentioned co-catalyst component instead of the component (A) in the 
polymerization example 1 of a propylene, it carried out similarly and a propylene / 12,3g of 1-hexene copolymers 
were obtained. The obtained propylene copolymer is massive and intense adhesion of a polymer was seen in the 
autoclave. The melting point of the obtained propylene copolymer was 132.2 degrees C, and MFRs were 1.1 g / 10 
minutes. 

[0070] The example 6 of a comparison: Except having used 1 and 2-screw (eta5-1-indenyl) ethane zirconium 
dichloride instead of copolymerization (B-1) of a propylene and 1-hexene, it carried out like the example 1, and it 
was massive and a propylene / 43.7g of 1-hexene copolymers were obtained. Fouling was seen in the autoclave. The 
melting point of the obtained propylene copolymer was 1 1 8.3 degrees C. Since molecular weight is too small, the 
propylene copolymer flowed out of the orifice into remaining heat and MFR cannot be measured. 
[0071] The result of the above example, the example of reference, and the example of a comparison is collectively 
shown in Table 1 and 2. 
[0072] 
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MM4 




#%«2 


jfctt(A) 


50mg 


50mg 


5 Org 


50mg 


50ms 


50m* 




CB-1) 


<B-1> 


(B-2) 


(B-3) 


<B-1> 


(B-2) 


O.Smmol/l 4ml 


O.Smmol/1 4ml 


0.5mmol/l 4ml 


0.5mmol/l 4mJ 


0.5mmoJ/l 4ml 


0.5mm ol/l 4ml 




TIBA" 


TIBA 1 * 


TIBA 1 ' 


TIBA 11 


TIBA 1 * 


TIBA n 


0,5 mol/l 1ml 


O.Smol/1 1ml 


OJmol/l 1ml 


0.5mol/l 1m! 


0.5mol/l 1ml 


QJ>mol/l 1ml 




n-BuU 


n-BuLi 


n-BuLI 


rr-BuU 


rt-BuU 


n-BuLi 


0.2mol/l 0.5iri 


0.2mol/l 0.5ml 


0.2moi/i 0.5ml 


0-2mol/l 0.5ml 


0.2mol/1 0.5ml 


0.2mol/l 0.6ml 


^/^— 


7"atV> flmol 
1-***> 15ml 


7"0t"U> 8mol 
1-7 "f> 15ml 


7"Pt"U> foiiol 
1-*4*> 30ml 


7"PtV> 8mol 
1-*4-t?> 15ml 


7*0tV> 8mol 


Bmol 
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60 
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70 
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60 
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60 
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52.0 


48.5 


168 














*»* 






fcL 








£L 






136.6 


131.4 
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0.7 
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o.6 { as 


8.7 
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lt«*1 


it*2#J2 


tt:^«3 


tt«H*4 






JdWKA) 


35nrtg 


35mg 


35mg 


MAO* 30mg 


OMATB 35 


50mg 




(B-1) 
0.5 m mo 1/1 4ml 


(B-2) 
0.5 m mo I/] 4ml 


(B-1) 
0.5mmol/l 4ml 


(B-1) 
aSmmol/l 4ml 


(B-1) 
0.5mmol/l 4ml 


BIEJC 4 ' 




TIBA 1 ' 


TIBA ,) 


"nBA n 


TIBA 1 ' 


TIBA" 


TIBA 1 * 


O.Smol/l 1ml 


O.Smol/l 1ml 


O.Smol/l 1ml 


0.5mol/l lmJ 


0.5mol/l 1ml 


aSmol/l 1ml 


J5E5KD) 


n-BuU 
0_2mcl/l 0.6ml 


n-BuLi 
0-2m©l/l 0.5ml 






n-BuLi 
0.2mol/l 0.6ml 


n-BuLi 
0.2mol/l 0.5ml 


^E/"^ — 


7*QtV> 8mol 


7'PtV> 8mol 


7*PtV> Bmol 


7*Pfc'l/> 8mo» 


7"PtV> 8mol 


7'Pt'U> 8mol 


1.6kg/cm 8 


1.0kg/cm a 


1-*4*V 15ml 


1-"v*fc> 15ml 


1-***> 15ml 


1-*Mrt?> 15ml 




AO 


SO 


40 


60 


60 


60 


ft*itmc&) 


30 


30 


30 


60 


60 


60 




112.3 


226-2 




57.1 


12.3 


43.7 












&* 


a* 
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131.6 


1223 


134.3 


135.1 


132.2 


118.3 


MFR<g/10^) 


18.7 


56.1 


0.8 


2.2 


1.1 





2) mao : >*;ur;u5-/*-*> 

3) DMATB : N. N-S?^/-'^ ">Af WXC<»7WOW JM#9— h 

4) BIEJC : 1 ( 2-tfX( n 5 ~ 1 -Of-^x^i/^a-^Av^a^^K 



[0074] In not using a component (D) so that more clearly than Table 1 and 2, fouling occurs at the time of a 
polymerization and the polymer obtained also becomes massive (example 3 of a comparison). Moreover, when the 
support co-catalyst proposed from the former and the metallocene compound used by this invention are combined 
(examples 4-5 of a comparison), and when a different metallocene compound from the metallocene compound used 
by this invention is used (example 6 of a comparison), at the time of a polymerization, fouling occurs and becomes 
massive [ the polymer obtained ]. [ many ] When it copolymerizes by the approach of this invention to these, an 
MFR value is small, namely, it turns out that it is obtained by the shape of a particle, without the propylene 
copolymer of the amount of macromolecules generating fouling at the time of a polymerization (examples 1 -4). 
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(54) ^Dt;U>^ffi^«E<0»21*te 
(57) [®^] 

[«fJ*] [M 1 R' a R 2 b R 3 c (R 4 — L) d ] "• [K] 

(1) 

$ it 5 -f * t t £ * 

Mt, *5«fct«r«L is ^r«Zn. W«ftMg7l^31im5 
4~2 0»a -^-U'7-<vS:JtS-&i"*7'P e° u- v 
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i ] -usee ( i ) 

[M 1 (R 1 ) tt (R 2 ) b <R 3 ) c (R 4 - 

r\ R 2 *sj:t/R 3 tt, sv^cw— et»»/j:o-ct i 

R 4 tt$^&l -2 0C0^nW7-«r*A/-Ct^Tt J:^ 

a— cl*O*fcl*l-~3<0SMS, d « 1 — 4 OSgftT?, 
a>o a+b+c+d=4 ~C£> 9 , 

W (a-i) *Jj:tff»«-7-«tfflfle (a-2) Sr»tt$-frT*9& 

HSAMKrtA- (A) , (2) 
Kb 2] 

(M 2 R S R 8 ) p Q 1 X 1 

VR 9 R 10 )r Q 2 X 2 

R s , R tt , R 7 , R 8 , R 9 *3£U<R l0 J*, Sl> 

4- q + r ^ 4 *9 , 

*Stt5^^o-feWfc^* (B) % ^mT^^-VMt 

±<D#m&M&&m (d) oo#^T(^pfcru>t^ 



HfcU 

•L)J " • [K] * (1) 

[i#**4l L^h'^nnv/y/Ul, ^A-v^cr 

[19**5] iS# (D) ^r/u^y ^*A-C*>5«i 
** l 75^4^v^r^JcSB«<oyD ^u-v&fi<£#<o 

[§9**6] (D) (B) ©il^*?*^ 

(D) /r*# (B) =5/1-1 0 0/\(O$m 

[89**7 1 (B) ic^T, lAHmHtEL+t* 

o~e&»9, Q 1 ^^t^Q 2 ^^(c2{&*3j:uf4^lc;stftS 

[0 0 0 1 ] 
[0 0 0 2] 

* t«*ft if ^SbttBSW* ft 5 ttKK £ 0 

1^, ^f^^-ITSOIS^*^, f^]2-173016^^, P2~17 
3110-^^, F)2-255812^#ft if ^ nirV 
IL^^ i: T A- ^ / ft SftH&K: J: »3 tr u 

[0 0 0 3] LTD^Lft^^, Z.tlbtZW>Xn2ifSt't'& 

m&mwvtk ft s , * ^> v ^i±s*flctt*^»itsoffi 

i^9«t^H«ft»«cift-6, *^^ttm-&^**S«S 
<»SBictt39t5 7r!>y v^5S^-t-5ft^o(iajffl$r 

ne>li. ^J^(11#^BS61-108610#^^, fs]61-296008-^ 
P63-280703^#, (^63-22804^^1, (^63-51 
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|5363-5M07^fJL [s] 63-554 03-S§-<£Sk |SJ6 
3-61010^^, E)63-248803^ffi. ^¥4-100808^- 
'Am* i33-74412#$B. I^3-709^£:£L [^4-7306£r&S£ 

Uc&ftiTSCt fct5^SHT*39, «^tf»BBT5-23 
9138-g-4*«L 4*B8¥5-247128#>&*U »B8 ¥7-109 17-g- 

[00 04] «f*¥-7-501573?^«;2«^MCDfiK» 
(A) lc»ai-5«MWt»i:>^n-fe^k#»3&»6/x* 

LitmGriz&^Tvx'ryty isr#t>*ki>amz*ixn 

fct&fHcjf** L < ^*3&s(S fc ^ 5 «]«#* 
[0 0 0 5] Wtmto&ft (B) <D£ote*?u-£isi£ 

m^mmm- 100579*^*, 4#w¥7-i883i8 

ft £T IC Ktt * tt'C V ^ o ^ffl^Fe-l 00579 ^ff I ^ 
$ tifcttftfeflt** <b ft SttBta* 7 r * y > ^ £rf¥ 9 ^ £ ft 

[M 1 (R 1 ) a (R 2 ) b (R 3 ) 0 (R' 1 

R 2 &£VR 3 i*. SVHCPI— Cfc^fto-CfcJK, 0t« 
Sl-2 0(DM**S, AD^yftS^S, T/V 

4 te$5ff» 1-20 <Z>^ pgf^A/Ti *T t> cti^ 

^^H^fcltT^yl^O, a-cf*0££l*l 
- 3 cDggc. d 11 1 - 4 <£>®E$C-C\ rt*o a + b + c ^ d 
= 4"Cfe^. Kit lffic0^7^^-^-eJb^o ) "C^itS 
Jjtlsfflk&m (a-l) *5J;t/!»|a*ttlift: (a-2) 

tozitxmbtizwmmmtt (a) , (2) 

IflS4l 

(MW) q M» (2) 

\lW°) r Q 2 X 2 

(St*, R 5 > R 6 > R 7 , R 8 , R 9 *j£tfR i0 te, 



!? , 0 ft ft *x 5 #ffiG>ttfiX3» ftHJ/fl $ ft 
[0 0 0 6] 

vt^mmcxt)-?? H>y >^^^^>-ftc, K^aco 

t° v V*a*#:©SlJfiir«fc SrStei" * C K *> 5. 
[0 0 0 7] 

7 r £ y > ^£rf¥ 5 r i: ft < S^ft^^n tf u 
MMofco -Tft^^>, «T<o»***e>fts^ 

[0 0 0 8] 1 ) -«5t ( 1 ) 
1^3] 

DJ " * [K] (1) 
fc*fto-CfcJ:<, KSRiS^, ^^3R1S^ 

U<rli0£;fc(ii-2 to^lS"C, l<p + q + r^ 

ct<, 2fiir{a«ssr*-r5>f yf^n-cfeot, 

ft< t fe^-fix?5^^li2e*5J:U t 4^:tc:|t^S^W 
U X l *5ctt/X 2 ^ Ev^cB)— Tt»fto-ct>J:< s 

K££fcf4$3t$»i~3 otD^bTKKfS^fc 
5o ) -e^s^s^^o-fevfb-fr* (b) % ftmr/is* 
~*>Mk&to (C) A»feftS«jK, *JJ:VW«y^^ 

tftt* 1 «Ji<D=fr»4feJRft;'&« (D) <offffiT^^n tr 

[0 0 0 9] 2) R\ R 2 ^<taR 3 d^y^7WP 

^fi2icfeaso^o 

4) h y ^ pp^y/^s, ^f^pos/j/i/s 
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5) (D) ^r/u^-yuy ^t>A-C&SttEl — 4(C 

6) f&ft (D) fc*^ (B) OW-&A^/Hfe*# 
(D) (B) =5/l-100/l(O«Si^6 

7) (B) IC*»V*-C\ M a #«*JiC^t>l,<tt4r-f 

[M , (R 1 ) a (R' 2 ) b (R^) c (R 4 

^cor y-/us. Apy^T y — /i/JMMwr&Ji, 
fbr y — /ug-e& ^ , 4*k#* lvhd(*t y — ^a*5 j; 

— 7 /^t P 7 x n;^§(7) 7 /l-^ P 7 x ^/L'S, 2, 3 

— ^7/1**0 7* J^/PiK,, 2, 4 - ¥7 )V*U~7 x.^?V 
My 3, 5 -^7/^U 7x=/H^v/7^C2 7x 

— ^S* 2, 3, 4-h!)7/V3i-P7x^S, 2, 

4, 5-h!j7;^o7x^5, 2, 4, 6-h!)7 
/UtD7x^;l/S^ h !i 7/VtP7x^g, 2, 
3, 5, 6-fh77/UtD7x ^;Vl^(0r h 7 7;V 
sfn ^^^/l/JS, ^/U^d 7xr;/uS, 3, 4- 

b** (hU7;vtD^f;u) 3, 
(h!)7Wn^f/l/) ^nyv-g^Otr^ (hy^yV 
^n^fvb) 7x^;H, 2, 3, 4 - MJ * (hV^ 
/u^-p^^) 7i';P$, 2, 3, 5-hy* (hll 
y^^j^S, 2, 4, 6- by* (h 

V j^-ju) y^=L/vm^(r> h y ^ ( h y 7/ut 

u^^/U) 7x-/l/S, 2, 3, 5, 6-fh7^^ 
(h'j7/UtPyf-/U) ^a^UfiSW^ h7** (h 
'j7;UtD^W 7x^/1^1, ^i^** ( h 'J 7/1/ 

[0012] m^ny^br y-zi/i^i'-ct, h 

y7;Utn7x-/H, f h^7^P7xx;Ul, 

£L<, J e>lc:iif h 7 7/u^p 7 x^yHis 
^7/^d7x^S^|L<, #^^>^*7yV^n 



jSJS7-C*>»K 1 *fcli2^o q = r = 0-C<fc>»>\ 
Q l *5j;l/Q 2 ^^|c:2tt^J;u ; 4ffiicE«S^W-r€)>< 
VT^A'ST&Slttffi l — 6 K3B«<D#ils 0 

&WVtem&ft (A) iCfltfflSJlS-f ^^ttfl:^* (a- 
1) tt:Ti2-«St (1) T^^^n^o 

Kb 5] 

-L) d ] [K] * (1) 

[0 0 13] «TE-<^->'ttffe:'&* (a-l) iCfcM^T, R 4 

ptfu^s, y^u^s, xryfys, ^atfy^V 
S» 0-7^-uyS, m-7x-^yS> p -7rr~ 

3-7/U^P-o~7x-l/yS, 4-7/^ 

p-m-7x^uys, 2 — yjv^-u - p -7x^uy 

S^7^tP7x^l/>-S, 3, 4 -i/y/U#v - o 
4, 5-v ? 7/uto-m-7x-U> 
31, 3, S-^^/U.^-n-p-^T.riUVil^^^^/P 
7tuy^^\^>^ 2, 3, 5-h'J7/^n-p-7 
oinU^S, 2, 3, 6- h U -?fVjrxx — p-^ai—U 
>l^hy7/l^tP7x^l/yS s 2, 4, 5, 6- 
<T Yy m— 7 ru^U-VlS. 2, 3, 5, 6- 

7- h 7 ^A^U — p - 7 U^S^^T" h 7 ^l^U 

tt, 2, 4, 5-h'J7^tP-ra-7^uy|;, 
2, 4, 6- hV -7/\s*v -m-y^-ls^m. 4, 
5, 6-h!J7;VtP-m-7x^L/y£ 2, 3, 5 

- hy7^ta-p-7x-l/yS, 2, 3, 6-hy 
T7A^a— p — -7x11^ U- yg, 3, 4, 5, fi-f h7 
^yl^a— o-:7x = W'>'as, 2, 4, 5, 6-f h7 
7A-^n — m — :7zn~ UVS, 2, 3, 5, 6-fh7 

7^tp-p-7x^uyS-c$)^ 4$U;#*l^><d 
tt % 2 t 4, 5, 6—r h77yi/tn-ra"7i--i/y 
2. 3, 5, 6-7^ Yy7>Vjtxi-v--7 zc~\sls 

[0 0 14] 4*>m\Li5m (a-1) +<7>Lte, *>y>w 

[0 0 15] '>y/H(D^^LtH tib-««; (3) 
Mb 6] 

— (S i (Z l Z 2 )-Z 6 -) „S i Z 3 Z 4 Z 5 (3) 

[0016] — f&5*: (3) icisv^-c, z\ z 2 , z 3 , 

m<o*fr<bmati. z 3 . z 4 . z 5 co7^^>/ < c< 1 1- 

7^t^^f*$. Z 6 i-±K^igt^. ^^7S, A 
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l^VSi tz\mm» 1-20 co^-y-TyU* U 
5* nl*0££lil^l 0^&»^<fc6 o 
[0 0 1 7] h s 3d,i' i J/\'&<DMrft®\t LTfi % hy*n 
n^yyug, hy:/n^>yyug 4 hiia— K'>^^S 

^sco h y ^oyy v-y yva-^M Ttvi?? nni/y^s, 

/Ul^cOT/U^Vv ; />py/ > y yW&, *J* n n 

n->y yu&is^^Tyi^yi^ay/,/ >>y ^s, 

y yu^ tiuv'!) /u2£ % ^ a a yui^^ uuis}) >v 

S^cory— ;v^nyy ->yyvs, v^a^/i^ n a 
->y ;i-S % ^7 x - d ^ 'J ;i/S$(D ^7 y — 

py/vy^£ h y p< h^v^y /w-s, hyxh^-> 
vy^s, h y - n ~ya>f^»y /us^cd h y 

h y )VW$<DT J\>*r>\>i/T ]) yU 

h^r^->y^S, ^mfvM h=*->->y 

y /t-S^^ ^Ty^^ryuryu^ ^r'>'> y y^S. 7xx/v^ 

^ hap^>y/u£ % h yy^v^^ h^rv-v-yy^s, 

>?.-r. h * £/ > y y^S. h y yu h * > y yi-g^cO 

ry— /us^T/ua y>u£* h*^^ 

y/k^> S^HI^^ h^^'J^S, v^^acxiy^h^ 

v-vyyus, ^h y/^ h*>->y /HE«<o^r y — ^u 
r/u=^ri>">y ^Mwr^3^'>if^^y /u&, 
h yrir h^v^yyws^co h yrv/^^wy/v 

**7US>T-fe h^rixvy y^S^^T/u^yi^T^yu 
^^C/^yyuS, ^> ^yUTir h^^"->y yu-S^o>?r 

y y^g^f COT y — yi^T V/i^*^ i/ y yufi. v*:7 
yt-Tir h^wy A>&m<Di?T V — ;V7^t^v->y 
/i^S, v^^yvt Kn*^!l;i/g, **7i^fc Kb* 
v">y yW&, v^7xx;Ut KP^r^i/yM, 7i^ 
^fc Kn^r^v'yy^^c7>Tyi-^ryU^/t^Ty--yUt: K 
n#S^>yyUg, hyt b*u*i/i/V/i'£1#&mfhtl 
So 

[0 0 18] Zthb<D0 *>#*Ll^i*^ hy^nuiy 

y^s, **?a>*jz p ti^yyi^ ^wuavy 

/u*. hy^ h*->^y/u3S, y^v 5 ^ h^v-yyu 

a, **?t\,*jxL h^->-> y yi-Sv ^^vu^ h^t^y 

/vg, h y T-fc h*^>y yi^S, y^/u^T-fe 
y y^S, ^Tir h y yv-S, b y b Kp 
•>yyV'S, ^f/^tKn^^y^S, /ut K 

n^rix^y yi^-c&*) . 4#(cfcF£ LV>G0fi h y ^ o vis 



"CifctK ^oa + b + c + d = 4-C&5 0 whbwH 

[0020] «rsd-Y3f>ttfl:«* (a-i) ic*$i^-c\ k 

J^lffiCO^^'^VCfc'y % Rftftoizteya h>\ h y ^ 

r> A-r ^->-. by- (p-hyyw) ^yw 
^ a-^ *^t£ ¥<d b y r y — yw^y^^ » a-t ^- v 

-^h y ^^y^y^^^A-f^v^cTy^yu-^^^A^^ 
V, ha tf y £A-f;*->\ ^^n-fe-^AW7r>, hy 

^Tvur^^-^A^?j-v, h y -n -^^/urv^exi 

^A^5hV x N, N-^^/UT-y ^^A-T^V*?^ 

t^^-^a-t h y ^yi^^-y^A^r*:^ 

y^^A % thy^A, ft y ^asot^* y ^jh 

ynhy, h y 37=n^yu:£yw<^r>AY;t>\ h y - 
(p-h'Jyu) ^;w-<x^ A^r ^^<o h y 7 y -/v* 

yW-<--.r>A-r.^-^, N, N-^f^7xiJx<7A>ft 
N, N — i/=r-^-;V~7 *>?$(DiST/U* 

,\,T ~V ~V J*<< , h y ^^yu^^yxL^A^f^^ 
y ji^yu^-^y^^A^^v^ h yj/^** 
y- ?A^7h^x-*>£o 

[002 1] ^«K, A5> (A) iCtMSixS 
(a-2) i: UXIi, «JHIk^«. M^n 

mmm, mm&. mmm, m&&*mmm&*ik&®>® 

[002 2] L"Cli x v-y^. Tyu^^ % 

^v-^a. ^fb*y^->^A. jfifb/>y^A, jfift^hy 

a, astt^K^^^r^A, mm^vv^m^mfh 
»a. ai»y<y ^A^t^tf e,n5o RMi: itn, 

Si^ltit ^/P^^CD^K-T^+^^A^ 
Bt^/u^^A, S»t hy *A«^#Jf Cttb 

[0 0 2 3] ##B#^{fr&*b* ttf^ .ifyai^U. 
xf i^y- tr^^^ix^yb^l:-^^, ^^uv'- hT^yu 
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[0024] cnb««wa# (a-2) oTiSrtst-T-a 

IS, »WC«|KWtftV^K iM^O. !-2,000/imCO«5ffiT*> 
9, #*L<lil-1.000mn, $ fefcff* L< I* 6 - 

*v ^aflfo. i-2 f ooomV g <oasia-c#> 9 „ L < 

tel 0-1, 500m Vg<0«i-Ck5 , S6JC#*L,<I4 
1 0 0—1, 000m 2 / g<D©IS*C&>5o 

[00 2 5) *»w<oris» (a) cofiiigtt, una-fa-v 

ttfk-&* (a-1) tWSitWfi* (a-2) «rfflfltoaras-C 

xt* -o-tfv. h/i^v, ^y>, 

u -O-if >\ ^pp/<yfy, h y ^ n n l/^> 

— ^/MK* N, h\ N, N-^ 

^ f;uTt h T ^ h\ N-^f/^oJK^ — =*rU-y 

[0 0 2 6] flfflB-f^tt-fb^tt (a-1) fc«SW-tt« 

ft (a-2) &atttttt, flM-rawwBSW^-totto* 

t-i 5om$ 6 (a- 
l) toWSfriimto (a-2) ic^s^fifcttlcflJKli 

ftv^«, a*g^ttiatt (a-2) looiiswi 
-f sj-^ttflrfMfc (a-i) a*o. oooi-i, ooo, oooms^o® 
fflr&^o (a-1) <D«fflftS:#<-t-5fc, ^u^^v 

bW&=*h<ns<yis**n&-r%>t (a-D cd<£/bs 
i* (a-2) i o oBfiWic** U ff* L< fiO. 1—10,000 
ffi«ft<D«5BBT*>*>, $btc#*b<«i— uoooffl* 

(a-1) tf, «MftR**&V^fb¥ttfrl£J:0«tt7- 



(A) Z*+7L*Z.}ik 

ft£„ 

[0 0 2 7] *»WCttffl"r*«Kri65> (B) ttflrfcw 
-mz-fuV Ulster ft/- ? v-t t L-TIL 2 

^y^ahfu>^^^5^*^^^nrt^o u^l 

u > * v -fe Wb£«3 a» 6 ft S *ME (cji^a tr 

u:*^ >-c t> ? r * y >- mifomtimmx-h 

&>oo*-?<b, 2oco^^^/^Sco2{i^ei*S^#^ 
5^^ntWb^» ( B) SHSMBU 7Dt»t^ 
&4~2 0<Da— jr\s-7 4 y^lAl^lCiot 

SW-ficoffiT i7r>y> 5 - ^ ft < 

[0 0 2 8] J^T> (B) ico^TftfttWcKH-r 
-5. (B) JiTE-«* (2) TS^>^ti^^^n 

[ft 7] 

/ (M 2 R 5 R 8 ) P / X 1 

\m 4 R 9 H 10 ) r Q 2 X 2 

[002 9]^ R 6 . R 7 , R 8 , R 9 *3<tt/R 

l0 li**JK^-, 7;u3^i/i, ^^y^ 

H--Ct)»4ottJ:^o jR**l'-2 0<Ojft^7kiBa 
itTli^f^S, n-^alfyUS, i 

a; h y /US^^T y — /U^^ ^ > VjV 

&m<or y-/ur/^^/us, e^A-x, 7d^^ 
[0 0 3 0] M 2 . M 3 4dJ:t/M 4 rj:MM£R-7-, ^^^S 

[00 3 1 ] p, qioiOfrdO^fcfil— 2cO^"C 
V s 1 ^ p + q + r S 4 "C* , »*L<lil5 
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p + q + r ^ 2-Cfe5o 

[0032] Q A ioj;^Q 2 r±2tttciiifea^^f ^-r>- 

*i2tt*5<tl/4tt^<73ttBlC, W*UftlCtt«Ofi*a 

(0 0 3 31 2{fiOTBft«<!: LTfct, * *vHE, 

n-^otm i-^atr^, n-^/u-S, 
i ~^^/^S, s -y^vi^ t -^/Ug&^T^ 

h y ^A->y /i>**is&tezo>i/v/i>**is 
n -t/^a-s, i -y^A-s, s -y^/u-s, t --/'f- 

a-&*s J: 0^ f/^T*)?i 0 

[0 0 3 4] 4<ftco©&g£; UTtt, ^A*. ^^/u 
^ n-^PfcV^ i-^n^$ s n-^A-S, 

i -y^vu-J^ s -T^A-Ji, t -^;i/K4^r^ 
* a3£& ifSOIB 2 <t «oa5«|7j* 3 ti s 

rco5 Lv^teTA^A-S^itfT 'J — A-g-c& 

[0 0 3 5] X l &£TfX 2 tt, /M^yylf, *3fffgi 

Wfto-CU^. «*»l-3 0<O«{b***i: It 
;*^A*, 3i n-^oif/i/S, i-^ae 
A®, n-^A^ t-yfyH^7/^/^7 

[0 0 3 6] (B) tLtffiMS*^^ 

L-Cli, feT* [2, 4, 7-h 

!M?vu- (r7 5 -i — r v^-ao ] ^yf/ui/^y 

^nn^A^^P?^ fJ* [2, 4 -S/ J ;*fv^- 
( rj G - 1 -^f ] ^^/^7>^^-'') 

A^oJ^fK [2-^^-4, 5 *>V 

(r) 5 - 1 -^f >"7*— A") ] i/^ fyk>7 >ix^^^^7 

h\ [2-y^/l— 4 -Vx.— >V- 

(n 6 - l-J^y*-/^) ] ^> ^A^y >^A-ri--r> 

A^o^ h\ [2-^^-4- (1-^7^ 

a) - (?j s - l -4 ] ^^vWx^v^A' 



^^^D^K, [2-*^- 4- (9- 

T > l^ir^/u) - ( rj 5 - 1 --O-^^/U) ] 

-4- O-^w-J-^hJ/u) - ( t? 5 — 1 — 

2-f:* [2, 4— v^^A"- ( 7? s - 1 
/U) ] x^y>J/Vn-^Av?^P7^ K, 1, 2-fcT.* 
[2, 4, (r) s - 1 >-r~ 

<D<few£JRUB*Lfcfe£K ^«^^(!feco^NO^>^ 

v^A-gfr £<0»Ht**aK:B* Lfc few* fcflfcffl 

tf)Jx«Q l ^<t^Q 2 orM*<t fe2ffi*Jj:Of4fi[^B 
**4r«p/t*v^ yf^/^fc5^ ?u±^it^to& 

[0 0 3 7] ^»WCftffl-r5ftfe*«^» (C) OWI7 
h ijx^yv^^, h y-n-7'n W7.^^ 

7/l/^^Av?^P7^ K^7/^^7^U^ 

^7^ K^r^^/ur^^-^A^/x^-Y k, 

f/t,7/^;.-^t K l) K^cOi/r/u-^r/^T/^5; — 
[0 0 3 8] wnbtO^-^^^UV^cOfih V ^f;U7/W 

[0 0 3 9] *»B^-c^rsftfc4^5> (d) r«r«y 

e>3B«ix& i«±^«4feRft-&»-e*^ 0 ^ (D) 
^ffiffiiiri'iry n tf u v^m^#:^S3t^ff 5 & * r * 

[0 0 4 0] (o) (Dtt-mmjs 

(A) *fiR# (B) (Dft1$L<D*fia±^ik&M& 
ztkz.* 9* f&# (B) (A) 
tt^tta»:uta»*tt5a ztotztikto (b) 
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H5 W -»t**»W^lllc» (D) (^J:*)5l6HILfc«IB 
K$>£j&# (B) jMfflMfcSJv SjeWB^ffi^ftttT- 

m\$ti&b%Z.hti% 9 (D) A 

» (b) fc^Sffci-Sft*«ifr«ai-rsi:a-&ds»lM* 
H5£^3l!l£*i,6o L*>U*# (D) Jc£»3^ffite£*x 

(b) ti, nets m& (a) irtstsrtia 

*it*Tttj&A» (D) ^W)PKiJ:SS^»fH»:«>*9JL 
[004 1]«» (D) tltffilfl^tSDf^A 

tutu 7*=^yf^«©ry-;uyf>>^ 

/uB»»3ai*rt r 6Jx, LTfiv? (n 

— t/fvL') -^^^->»>^, n — -f^/vzu*?-/},^ 

J±$}<D itTt^tV-? tf* 5/ * -fc , * <f-/V-*r if^ i/<yj*zf 

W K 4 n-^/l^^v'tf A^ n^^T h\ i - 
Zf s ?-/l' r ? tt K, s -:/3vU-^**>£ 

18 ^i(7)/> U y VJC 3£ ;t 7t t> CO & £WT 

♦v**-^^ K*t^**f ^n^>o -n^co u 

[0 0 4 2] ^JSOTO^PfcTU^fi^flc^MiS^ifelC 
(B) , fiJc5> (C) *3£OT£# (D) 

LTt>«fci\, ±»<o#*»*«**f?5Bat»lcai*ir 

[0 0 4 3] (A) (D) <Dfrf£fti:5Ll&%S 

7kl&, "0"t?>\ h/w^v, >>^> 



«SHttot:- i o o^r-feSo 

[0044] m&#z±m(ntmmm * xmm zitxm 

tt#W««fcco5*>^t>, «5> (A) , tfL& (B) *>,i:tf 
(C) *tt^«rff ^Kl£«o^T?^*5>SittSii:fc 

[oo45]*» (a) ic*rt-sj«» (b) <ommmx 
mzmm*te<s (a) * 

2 0^$>5o ^*U<iifife5^ (A) *^W*ix<5 

0.05-1 0^/U-e^t), ^ e>i-^7^ t< f*0.02-5^ 

[0 0 4 6] ffLft (B) (C) 60^ffi§{i 

ttl:«R«4<s J*» (B) +lc**$Jx5^ 

=i^H7A^coM^M 1 ^-/KC^LO. 01— 100,000^/1^ 
-C*>6o «F*U<J4a^«l j e/MC»U 0.1-10,00 
o^e a- $ 6 L< l o—3,ooo^r^, ^{i: 
L< ^2 o^-zv— uooo^/v^iSlffl-e^So 

[0 0 4 7] (B) iC^-TS^ (D) (O&m&te 

mzfflmnte<* m y m\ <b> *tc$**ns^ 

^ n r> A^coS^M 1 *MC%f L0. 01—10, 000^eyv-c 

U < ^SS^Jl 1 */Hi*t L, 0, 1 — 1, ooo^/u-cfc t) , 

/U— 1 0 Q^/^ISMXh^o 
[0 0 4 8] *!8W^^ciifu>*a[^*co»iS*ife(i 

[004 9] *:5I^O^n tf u ^*fi^«c^JSlat*6fe*C 
5 0 c C<DfamxhV x L< Ii3 0 — 9 5t:co$5BB-C 
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m&fcrttemft^^mftKm^xttffin 2 .^ 7 ok g / c 

m 2 , 0 k g/cm 2 (?)ffii«W 

ic j: 9 s c t As«nB-c*>*. 

M % -fy^i^y, ^nayuy, l, 4- 

^LM^t^i^t-et^ fc*5, *»w-c#e>;fc* 

[00 5 1] 
10 0 5 2] 

[005 3] (A) 

1) -f^t^mt^ (a-1) : N, N-^^^/ur— 'J 

<r>mm 

3, 5, 6 -7" h 7 -7/U^-c2^<>^> 
3.85g (1.68mmol) ^v'xf /i/x-f ;l/5 0 m H: 

fy»iB (1.6mol/l) 10.5mliiTU 30^ 

^/U) ^^^I^SM (50ramol/l) 2 
OOmllcSaiU 2 5tr2 0»ra*#t$rfC, 



[0 0 5 4] .he-C»fe*tfcH*1.66gfc^ h7t Kn 
7 7^1 0m 1 lC*»L-7 8^*^*81,^ n - 
ttAsV Z-tr^n^-V-^mW (1.6mo 1/1) 1.5m 
ltlTL4 5»B«»Lft 6 w<DB«te^>*-/i^* 
oni/7>3.2ml5rrh7t Kn77V10ml 
*Lfc»«^»»PL, 2 5tTl S^WSt^bfCo Ceo 
i&f£ic— ^^^1 0 0ml «rftli3fc». -7h?fc KD7 

S r £ -CI. 65 g <Dfei3£*«r»fco 
[0 05 5] CW£b*ttl.65g4r^^oi3^ Om 
U:*»Lfcft, -^^^/VT-y x^A^nf^ K0.31 

-^^f/ur-U-^AMJ^ (^y^7;^D7x^ 
AO [p- vui?J^/l>i/}) fh^7^tn7 
xnAO M.7g4r^fc 0 
[0 0 5 6] 2) (a-2) 

5 2 , : 13 0m m» JtXSM : 2 7 0m 2 

/s) 0.5g^rJ0^^7 y-KfcfU ±K"C»fcN f 

j=:yW) [p- (^nn^f/^U/i/) h7 7/>tn 
-7 x ^-/U] #7 — h0.3gtr^^BP^ ^6m 1 

HM^l^PD^^yr^U (A) Sr 

[0 0 5 7] ^» (B) 

(B- 1) [2-**7W- 4 -:7:n~/u- ( 77 5 

(B-2) : fcT* 4, 5— <r> 5 

- 1 V^rwU) ] y^/Ua^^A^ 
p5^ h\ 

(B-3) : trx [2-^^-4- (i—Tyf-M 

$J*i??U74 K. 
[0 0 5 8] MFR 

J I S K7210 ($1 3W*{*14 : Wfi2. 16kg, 2 

3 one) K»««tfc, 

PERK 1 N-ELMERtfc»*fi*3!£aHiaSW-DSC 
[0 0 5 9] |ttWl :/p|^l/yj:l-/s#-fey^ 

si: 

(B - 1 ) cOO. 5mm o I / I — h;Wxy^4m I t 
iftft (C) irlt0.5mo l/l(Dh!J>ryyf/wr;W 
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(£JLT, T I BAtl&t5 e ) 
m 1 Sr«-&Ufc««{C, ±ffirit» (A) 5r50mgtt 

ft. 

2) ynfuy^l^ 

1.5 'J 5/ h/K03j— U-^ldjai» (D) ilt0.2m 
ol/l On-yf/uy A^3M>>i&?&0.5m I , 
ya^U^Smo U 1 — ^^r-feV 1 5m 1 SrJUJx. 6 0 

-b? u-^^iCffiA IT60 #f«m^£rm \ 7>n f 
u>y i -^*-tr>-*®^#«r i 7 9gHt 

& jL^#^Sk6lSl35. 6^, M F R m. 7g/10»Tfc 
[0 0 6 0] 3^fcffl2 :7ntVyj:l-yfy^i 

FRI*1.2g/l 0 5^T-^^/t o 

[0 0 6 1 ] Hffi#]3 :7^ei/yM -^3r-fr>CQ;fe 

(B-l) ^Of: (B-2) 1 -~.*-tr> 

ffifflSSr 3 0 m I t U StS*i&ffi& 5 0X:t UfcEJtfMi 

MFR|il0.3g/l0^oA: o 
[0 0 6 2] g£feffl]4 : \?lo>-t X ~— ^ri? VcDjfc 

~ ~ ~ " 

(B-l) (DftfrVK (B-3) «r/fll\ ®£-?&g£r7 

1^139. 613 T*fe<9, MFRte0.6g/l 05>"C*>o 
[006 3] : r/pgu^jjUfta-fr 

1) 7*t?is>m&mmm<omm 

( B — 1 ) COO. 5mm o 1 / 1 - W^«4m 1 £ 
(C) £ LX0,5rao 1/ 1 <DT I BA hAocvS 
ffilml^LfcWC, ±35J## (A) £5 0mg 
®D I 5 ^» L t U 7 >r Vl^ffl^^X 7 y-Sr 

2) :/n fc a U><mti?klC-fr 

1.5y y h;KD^— Is-zflZf&ft (D) ±:LT0.2m 



■C6 o#Wffi-££fTV\ T'Dtvyiai^ies 

MFRIi0.5g/l OftX'h^fZ* 
[0 0 6 4] #%fl|2 : ^Pl^l/y(pyai^ 
(B-l) wftbfl l£ (B-2) £03 v\ K^iBSfcS 

7r>^Mia5)W^fc > ^^'/otvyip 

StaL^*«>iBL«ttl45.2t:, MFR(i8.7g/l O^Tfc 
[0 0 6 5] Jt«Wl : ^u^U^t^^XO^m^ 

1) /ob'uyMittMfil 

(B-l) COO. 5mm o 1 / 1 - h^xy^4m I 
(C) £ LIT I BACOO. 5mo 1 / 1 - 
x>Mlm 1 Srfft^LfcS?«(C.hflB«» (A) £3 5 

mg®oi3 l*- u y * >&&mtem<r>* ? y 

2) tf 

l.S'^h^t-h^U-yiC^ (D) £UT0.2m 
o I / 1 COn-^f/UU f ^^fy^iO.Sm I , 

tVy8m o I £#P;t4 0TCfc:#ifi.L> ^^u-v-Sr 
*<*>#J£*M.5k g/c m 2 £&££T**AL7to 

IB»SALA^e,3 0^lffllL-&Srfft\ T'olfuy 
/3L^u>*K^«:«:ll2.3g»fco HWc^okV 

^Sfe^f^i3L6 c C^fo 1 )^ MFR(il8. 7g/l 0^"C^> 

[00 6 6] it^2 : yp^i/y^xf-uy60^a^ 

1) ^ntru>-a^««K<oH« 

(B-2) ^)0.5mmo l/l-h^xyj§fS4ml 
(t, (C) t LtT 1 BA(D0.5rao I / 1 - 

xyWlm 1 4:a<frLfci«fcK:±tB/«# (A) £3 5 

mgtti3 l* yfi^ffl*«;co7 7 y 

2) /0 tfl/VCOm^ 

1.5!) y h^©^ — h^U — (D) tLT0,2in 
ol/l ©n-yf/V!) ^A—:^>'jgi£0.5m I s 
7 , Qfyy8mo 14:M5 0ti:#m ^^-U>£ 
^(O^JE^M.Ok g/c m 2 t/^lTjSAlt *<D 

AU ^^^(O^maM.Ok g/c m 2 ir^^> <t ^ 
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C0j»^ttl22. ^-Cfc «9 , MFRIS56. lg/1 0#-Cfc 

[0 0 6 7] itjSftl3 : b°U>-£ 1 -^-fr >»co3r 
SSSgfS] 1 IC*5^TlS# (D) £#W^ofc^f*fflM 

IflbftJt^u t:'uv^lc^^^^l34.3t:, MFR 
(j:0.8g/l 0#-efcofc 0 
[0 0 6 8] tt&ffiM : t 1 — ^-frVcQjft 

1 ) W«JS;j£#coPSK 

F/^y5 0ml{;vU^ {-gli-rW >tiM9 5 2) 

mol/1) CD h^xyjgi7 0ml Sr^ftlLfco ftfi 
3 0m 1 cO^*1^T?50ifc#U Kitttt^^W 

2) ^pei/yfMWmiM 

(B — l ) 600. 5mrao 1 / I - h^>St4m 1 £ 

0. 5mo I / 1 COT I B A h/U^V^l m 1 L> 
fc#ttlc, (A) 4)jM?9lc±ei) TMKLfctt 

3) :/o fc'l^coji^ 

1 . 5 y h^CDtf-— h * U~ y^O. 5m o 1/1 COT I B 
Ah;^yMi,0ml, 7 , flli'^>'8moK 1 - — 
*tyi Sml^^eOtlcMLfc, ^f, hfd 



FRI12.2g/l O^-Cfco/ho 

[0 0 6 9) it&EiiS : b'U^ £ 1 -^Hy^ 

P 

1) mmtA^<onm 

5 2) 0. 5g^Dxfc^7 »J — lC**U N, N-i/^ 

2) \f\sls<D&& 

mmmMz&\,^Tr$.ft (a) <o***)»c±E«iiMitrt4> 

12. 3 g»fc 0 ^-Hfc:/* tfw^S-^&li 

MKRIil.lg/l0^-Cfcofc o 
[0 0 7 0] \tm$l§ : yv¥l>'>£ 1 -^*r'£XD& 

(B — 1) 0)ftb9C:i a 2-f ^ ( o 5 - 1 

ssmwi tramuiffirv ^f^/i — 

[00 7 1] Rh^HlfcW, #^W*5iOftfc«0»JcO*A* 

1 4o £ 2 K * t «>T^i% 
[0 0 7 2] 
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«1 









HS&M3 






##012 




30 ms 


50mg 






50mg 




fi*tf<B) 


<B-1> 
0.5mmol/l 4ml 


(B-1) 
0.5mrrol/l 4mJ 


(B-2) 

Ofimmnt/I 4ml 


ID JJ 

0 Smnwl/l 4 Ttl 


<B-1) (B-2) 
0.5mmol/l 4ml 0.5mmol/l 4mJ 




TIBA 11 
QSmol/l 1ml 


TIBA 0 
0^mol/l 1ml 


TIBA 1 * 
CSmol/l 1ml 


TIBA 11 
0 5mol/l 1 ml 


TIBA 1J TIBA 0 
O^mol/1 1ml (l.bmal/1 ImJ 




rr-BuU 
O.2mol/1 0.5ml 


0.2mol/l 0.5ml 


n-BuLi 
O^mol/l 0.5ml 


n~BuLi 
05mc!/l 0.5ml 


n-BuLi 
0.2mol/l aSmi 


ft-BuLi 
0.2mcl/1 0.6ml 




7"atV> 8mol j 7"0t"U> 8mol 
1-MMr> 15ml i 1-7 7> iSmJ 


7*Ct'U> 8mol 
l--*Vfe> 3Crrl 


?QtV; 8mol 
15ml 


7*Qfc'U> 8mol 


7*0fc*U> Bmol 




60 ! 60 


60 


70 


60 


50 


M#B*mca) 


60 I 60 


60 


60 


60 


60 




179 B9.4 


52.0 


48.5 


166 










*MM* 














£L 








agog) 


136-6 


131.4 


128.3 


139.6 


181.1 


145.2 




0.7 


1.2 


10.3 


0.6 


0.5 


a.7 



1 ) TIBA: hWSJ+WrJU&ZOA 
[0 0 7 3 J 

«2 







ttUt«2 






tt««5 




f£#(A) 


3 5 mo 


35me 


3 5 me 


MAO w 30mg 


DMATB J; 


5 One i 


fifc#(B> 


<b-o 

0.5mmal/l 4ml 


(B-2) 
O.Smmol/l 4 ml 


(B-1) 
0.5mmol/l 4ml 


<B-I> 
aSmmoJ/l 4ml 


(B-1) 
O^mmol/I 4ml 


BIEJC* j 




TIBA 1 ' 
0.5mol/l imt 


TIBA° 

0.5mot/l 1ml 


TIBA 0 
O.fimol/I 1ml 


TIBA° 
0.5mol/l Iml 


TIBA" 
0.5mo1/l 1ml 


TIBA° 
0.5mol/l 1ml 




rr-BuU 
O^mol/I 0.5ml 


n-BuLi 
0.2mol/l 0.5-nl 






n-BuLi 
0.2mol/i 0.5ml 


n-BuLi 
0.2mo(/1 0.5ml 




7*atV> 8mol 
z*U>JE l.5kfi/cm a 


7*0tV> Bmol 
Xfl/>ffi lDk£/om a 


7*PtV> 8mol 
l-M*> 15ml 


rot'UV 8mol 
1-Mrtr> 15ml 


7*nt*U> 8mol 


7'PtV> 8nol 
1-***> 15ml 
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IB./ 
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